Plasma wave measurements on the Helios 1 and 2 spacecraft have revealed the occurrence of electric field turbulence in the solar wind at frequencies between the electron and ion plasma frequencies. Wavelength measurements with the Imp 6 spacecraft now provide strong evidence that these waves are shortwavelength ion acoustic waves which are Doppler-shifted upward in frequency by the motion of the solar wind. Comparison of the Helios results with measurements from the earth-orbiting Imp 6 and 8 spacecraft shows that the ion acoustic wave turbulence detected in interplanetary space has characteristics essentially identical to those of bursts of electrostatic turbulence generated by protons streaming into the solar wind from the earth's bow shock. In a few cases, enhanced ion acoustic wave intensities have been observed in direct association with abrupt increases in the anisotropy of the solar wind electron distribution. This relationship strongly suggests that the ion acoustic waves detected by Helios far from the earth are produced by an electron heat flux instability, as was suggested by Forslund. Possible related mechanisms which could explain the generation of ion acoustic waves by protons streaming into the solar wind from the earth's bow shock are also considered.
oscillations comparable to the 'event in Figure 1 at about 0700 UT. These plasma oscillations are directly associated with energetic electrons streaming outward from the sun [Gurnett and Frank, 1975] and are often directly associated with type III solar radio bursts [Gurnett and Anderson, 1976] . Although narrow-band electron plasma oscillations are easily distinguished from the f•+ < f < f,-noise, no attempt was made to separate the two types of waves for the statistical analysis in Figure 6 , since the plasma oscillations occur very infrequently. To demonstrate the overall accuracy and reliability of this technique, a corresponding analysis was performed on a band of whistler mode plasmaspheric hiss detected in the earth's magnetosphere a few hours later. It is easily shown that the wavelengths of these whistler mode waves are very large, much larger than the dimensions of the Imp 6 electric antennas. The results of this analysis are shown in Figure 17 . As can be seen, the Ey/E,• ratio stays very close to 1 at all frequencies, thereby confirming that the wavelengths are longer than the antenna length. These and many other similar comparisons for a wide variety of plasma wave phenomena demonstrate that significant deviations of the Ey/E• ratio below 1, such as the deviation in Figure 16 , are not instrumental effects and can only be attributed to wavelengths shorter than the antenna length.
Since the accuracy of the method has been confirmed, it is now of interest to compare the measurements in For the ion acoustic waves generated by protons streaming into the solar wind from the bow shock there is no question about which particles are responsible for the instability. However, considerable uncertainty still remains concerning the detailed mechanism by which the proton stream produces the instability. In considering the origin of the instability, two distinctly different mechanisms can be identified: (1) the instability may be caused directly by the double peak in the proton 
